Comparative analysis of collagens solubilized from human foetal, and normal and osteoarthritic adult articular cartilage, with emphasis on type VI collagen.
The different collagen types were extracted sequentially, by 4 M guanidinium chloride and pepsin, from human foetal and normal and osteoarthritic adult articular cartilage. They were characterized by electrophoresis and immunoblotting. Most of the collagenous proteins present in articular cartilage from young human foetuses were solubilized: almost 40% of the total collagen was extracted in the native form with 4 M guanidinium chloride. Type VI collagen was detected in this fraction as high-molecular-mass chains (185-220 kDa) and a low-molecular-mass chain (140 kDa). Type II, IX and XI collagens were also present, but were extracted more extensively by pepsin digestion. Comparative analysis of normal and osteoarthritic cartilage from adults reveals some major differences: an increase in the solubility of the collagen and modifications of soluble collagen types in osteoarthritic cartilage. Furthermore, type VI collagen was present at a higher concentration in guanidinium chloride extracts of osteoarthritic cartilage than those of normal tissue. This finding was corroborated by electron microscopic observations of the same samples: abundant (100 nm) periodic fibrils were observed in the disorganized pericellular capsule of cloned cells in osteoarthritic cartilage. In normal tissues the pericellular zone was more compact and contained only a few such banded fibrils. The differences in the collagen types solubilized from normal and osteoarthritic cartilage, although corresponding to a minor proportion of the total collagen, demonstrate that important modifications in chondrocyte metabolism and in the collagenous network do occur in degenerated cartilage.